Objectives: Musculoskeletal pain is a common reason for emergency department (ED) visit by older adults. Outpatient pain management following ED visits in this population is challenging as a result of contraindications to, and side effects from, available therapies. Shared decision-making (SDM) between patients and emergency physicians may improve patient experiences and health outcomes. Among older ED patients with acute musculoskeletal pain, we sought to characterize their desire for involvement in the selection of outpatient analgesics. We also sought to assess the impact of SDM on change in pain at 1 week, patient satisfaction, and side effects.
characteristics. SDM was not significantly related to pain reduction in the first week or type of pain medication received, but was associated with greater patient satisfaction.
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A dults aged 65 years and older make approximately 20 million visits to U.S. emergency departments (EDs) each year, 1 and ED visits by this population are increasing. 2 Musculoskeletal pain is one of the most common reasons for ED visit among these patients. 1 Most older adults who present to the ED with musculoskeletal pain are discharged home, 3 requiring emergency physicians to provide guidance to patients regarding the initial outpatient management of pain. Unfortunately, identifying the optimal approach for the use of analgesics in this population is complicated. Nonsteroidal anti-inflammatory drugs (NSAIDs) are contraindicated in patients with congestive heart failure, renal insufficiency, or a history of gastrointestinal bleeding and are also probably unsafe for patients receiving treatment for hypertension. [4] [5] [6] Even among individuals without contraindications, NSAIDs still place patients at increased risk for gastrointestinal bleeding, renal failure, and cardiac events. 5, 7 Opioids are relatively contraindicated in patients with pulmonary disease or at risk for falls, and side effects from opioids frequently result in discontinuation of treatment. 8 In part as a result of these concerns, older ED patients are less likely to receive pain medication than younger patients. 9 Failure to effectively manage acute musculoskeletal pain in older adults is common; 10 it also has consequences. Ineffective management of acute pain has been associated with poor long-term functional outcomes after orthopedic surgery in older adults. 11 Persistent musculoskeletal pain in this population is associated with poor sleep, 12 decreased balance, 13 increased falls, 14 decreased quality of life, 15 and mortality. 16 Given the risks of both treatment and nontreatment, improvements in methods used to identify appropriate analgesics for the outpatient treatment of acute musculoskeletal pain in older adults are needed.
One approach that might improve the outpatient treatment of acute pain in older adults is shared decision-making (SDM). SDM is the process in which information is shared between a patient and physician and this shared knowledge is used to reach a mutual agreement regarding treatment. 17 SDM has been studied for the treatment and prevention of a variety of diseases and has been found to be associated with increased patient satisfaction, 18 improved functional outcomes, 19 and increased adherence to treatment plans. 20 Earlier work by our group identified an association between patient participation in the decision-making process and pain recovery for older adults with acute musculoskeletal pain. However, this work used a limited, nonvalidated assessment of SDM that was employed 1 week after the ED visit, increasing the potential for recall bias. 10 Additionally, although it is known that preferences for contributing to medical decisions among older adults vary, 21 no studies have characterized preferences for SDM in the context of outpatient analgesics.
We conducted a prospective observational study of older adults presenting to the ED with acute musculoskeletal pain to characterize preferences for SDM and to assess the association between SDM regarding the selection of outpatient analgesics and pain relief during the subsequent week. Secondary outcomes included side effects, satisfaction with the selected analgesic, and satisfaction with the decision-making process.
METHODS

Study Design
This was a prospective study of patients aged 60 years and older who presented to the ED of a single medical center between September 2012 and April 2015 with musculoskeletal pain. The study was approved by the local institutional review board, and all participants provided signed informed consent.
Study Setting and Population
The study site is an academic ED serving a racially and socioeconomically diverse community of older adults. In calendar year 2012, the ED had 64,480 visits with 16% of visits by patients aged 60 and older. Patients receive medical care from attending physicians or from residents or nurse practitioners working under the supervision of an attending physician. Eligible consenting patients completed an in-person ED interview. A second assessment was conducted by phone within 24 hours of the ED visit. A third assessment was conducted by phone 1 week following discharge.
Patients were eligible if they were aged 60 years and older, had an ED triage pain score greater than or equal to 4 on a 0-10 scale prior to receiving pain medication, reported musculoskeletal pain of less than 1 month duration, and had not been taking an opioid pain medication on a daily basis prior to the onset of the pain that brought them to the ED. Aged 60 years and older was used as an inclusion criteria, rather than age 65, because our clinical experience reveals that rates of comorbid illness and contraindications to analgesics are sufficiently high by age 60 to create challenges for outpatient pain management. Musculoskeletal pain was identified based on a review of all information available in the medical record by the principle investigator, an emergency physician, and included contusions, sprains, strains, fracture, dislocation, and noninjury pain condition in the extremities, neck, or back, which suggested musculoskeletal pain. Patients were excluded if they had headache, chest pain, or abdominal pain or if the pain was thought to be due to ischemia or infection. Patients were also excluded if they did not speak English, did not have a phone for the purposes of completing follow-up interviews, or had cognitive impairment as evidenced by a score of 3 or less on the Six-Item Screener for cognitive impairment. 22 Inclusion and exclusion criteria were identical to those in our earlier work on this subject. 10 An in-person, structured screening interview was conducted to determine if patients met inclusion criteria. The ED patient record was screened Monday through Friday between noon and 5 P.M. by study personnel to identify potentially eligible patients. Because of the narrow window of enrollment and occasional interruptions in enrollment due to research assistants (RAs) being unavailable, the sample is reasonably characterized as a convenience sample.
Study Protocol
Eligible, consenting patients completed a structured, inperson interview which assessed patient sociodemographic characteristics, reason for ED visit, and pain symptoms including pain severity and interference with function. The discharge interview (completed by phone within 24 hours of discharge) assessed control preferences in analgesic selection, SDM, patient satisfaction, and amount of information received about the analgesic. A phone interview 6 to 10 days after ED discharge assessed pain symptoms, pain interference, and medication side effects. Patients were called at least once per day until a patient had been successfully contacted or until the time window closed. The RA completing the 1-week follow-up interview always differed from the RA who conducted the ED and discharge interview; this ensured that the RA completing the 1-week interview was blinded to the degree of SDM reported by the patient during the discharge interview. The medical record was used to collect data regarding emergency provider characteristics. 23 Inter-rater reliability for data elements in the interviews in this study was not tested, but reliability of similar outcomes in a similar population (older adults who received care in the ED after injury) has been previously examined by our research group and found to be excellent (99% agreement for all information obtained). 24 At the hospital where this study was conducted, all nurse practitioners and resident physicians are supervised by attending physicians. Usual practice is for these patients to also be seen by an attending, but we did not record whether this occurred.
All interviews were conducted by RAs trained in clinical research ethics and the protocol of this study. Each RA followed a standardized script and had to demonstrate competence in supervised interviews prior to working independently. A Web-based database (REDCap) was used for recording data and storage.
Predictor Variables
Each patient's preference for control over the selection of analgesics was assessed using the Control Preferences Scale, a single-question measure of the extent to which patients wish to exercise control in making a decision with five response options ranging from the patient preferring to make the final decision to leaving all decisions regarding treatment to the doctor. 25 The reliability of the Control Preferences Scale was established in studies of patients with cancer. 25, 26 Responsiveness of the Control Preferences Scale has also been established: preferences for involvement in decision-making increased among men with prostate cancer who received an empowerment intervention. 27 The Control Preferences Scale was created using a grounded theory approach, but direct evidence of construct validity is not available.
Shared decision-making was assessed using the 9-item Shared Decision Making Questionnaire (SDM-Q-9). 28 The SDM-Q-9 measures the degree of SDM present in an interaction between a patient and the care provider. Each item is a statement that a certain component of SDM occurred; patients are asked to respond to each statement on a 6-point agree/disagree scale ranging from "completely disagree" to "completely agree." For this study, the questions on the SDM-Q-9 were slightly modified to make it clear to the patient throughout the assessment that the questions were in regard to selecting an outpatient analgesic in the ED (Appendix A). The SDM-Q-9 has been shown to have a unidimensional factor structure and high internal consistency (Cronbach's a = 0.94-0.98). 29 Health literacy was measured using the Rapid Estimate of Adult Literacy in Medicine-Revised (REALM-R), which assesses a patient's ability to correctly read and pronounce eight medical terms to identify those at risk for poor health literacy. Criterion validity of the REALM-R was assessed by comparing it to the Wide Range Achievement Test-Revised (WRAT-R), which is a nationally standardized test with extensive validity and reliability data with excellent agreement between the two tests (Cronbach's a = 0.91). 30 "At risk" for poor health literacy was defined as correct pronunciation of six or fewer of the eight words. 30 Although there are no reports on the reliability of the REALM-R, test-retest reliability of the REALM measure, which is a longer version of the REALM-R, is outstanding (0.99). 31 The amount of information patients received about the analgesic that was prescribed or recommended to them was assessed using a single-question measure with choices of "a lot", "some," or "none at all." 10 
Outcome Variables
The primary outcome was the change in pain severity from the time of ED arrival to the 1-week follow-up phone interview. Pain severity in the ED was defined as the patient's mean pain score reported over the past 24 hours or since the onset of injury if onset was within 24 hours. Pain severity at 1 week was assessed as mean pain during the past 24 hours. Both measures of pain used the 0-10 numeric rating scale. Secondary outcomes assessed at discharge include satisfaction with the decision that was made in the ED about how to treat pain at home and satisfaction with the recommended or prescribed pain medication. Satisfaction with the decision and satisfaction with the pain medication were each assessed on a 5-point scale with responses ranging from "not at all" satisfied to "completely" satisfied. For each analgesic medication taken, the presence of 15 common side effects attributed to that medication was assessed, and severity on a 0-10 scale was assessed for each present side effect. The total number of side effects experienced was then calculated as the sum of side effects with reported severity of 4 or more. 10 The type of analgesic(s) prescribed or recommended for each patient was sorted into three classes: opioid, acetaminophen, or NSAID.
Data Analysis
A sample size of 30 patients in each tertile of SDM to be used in an analysis of variance (ANOVA) was needed to identify a 2-point difference 32, 33 in change in pain severity with a power of 0.80 and alpha of 0.05 assuming a standard deviation for change in pain severity of 2.5 points. The standard deviation estimate was based on the observed standard deviation for change in pain scores in an ongoing prospective observational study of older adults presenting to the emergency department after motor vehicle collision; the methods of this study have been described previously. 34, 35 This power calculation was done a priori. Enrollment exceeded the calculated sample size to account for loss to follow-up. Responses to the Control Preferences Scale were collapsed into three groups: patients stating they wanted to make the decision themselves or make the decision after seriously considering input from the doctor were categorized as "active"; patients stating they wanted to share with the doctor the responsibility of deciding what treatment is best were categorized as "collaborative," and patients who wanted to have the doctor make the final decision about treatment after considering their opinions or wanted to leave all treatment decisions to the doctor were categorized as "passive."
36 The SDM-Q-9 produces a raw score ranging from 0 to 45 by summing each of the 6-point questions, scored from 0 to 5. This raw score was transformed by multiplying by 20/9 as recommended by the instrument creators to produce a score ranging from 0 to 100, with higher scores correlating with higher levels of SDM. This transformation allows for easier interpretation. 28 An a priori decision was made to use tertiles for analysis as no prior literature describes cutoffs for this score and tertiles provide richer comparisons than a dichotomized analysis. A sensitivity analysis was conducted in which the SDM-Q-9 was treated as a continuous variable. The unadjusted relationship between shared decision-making and each of the outcomes was examined using ANOVA.
Outcome variables were assessed for normality before analysis. Change in pain is normally distributed, but SDM is not normally distributed due to kurtosis and number of side effects is not normally distributed due to skewedness. While the nonnormality of these variables may increase the Type I error rate, the degree to which this occurs is generally considered to be minimal and the use of nonnormal data for ANOVA is an accepted practice. 37 Additionally, although ANOVA is usually reserved for true continuous or ratio variables, we used ANOVA to analyze ordinal outcomes (satisfaction scores, control preferences, change in pain, number of side effects) because it allows for a more robust and powerful analysis than nonparametric tests. A chisquare test was used for unadjusted analysis of associations between SDM tertile and analgesic class.
Adjusted relationships between shared decision-making tertiles and outcomes were analyzed using the STATA predxcat command. Covariates were selected a priori based on our understanding based on prior work and clinical experience of factors which might confound the relationship between SDM and pain recovery: age, sex, race, initial pain severity, and health literacy. Patient education was considered for inclusion, but was collinear with health literacy and, therefore, was excluded. A theory driven approach to covariate selection is the preferred approach to model building for etiologic inferences using nonexperimental data. [38] [39] [40] The predxcat command estimates adjusted proportions for each outcome at each level of the SDM variable by setting covariates in regression models at their mean values. Predxcat treats the x-variable as a categorical variable. In the case of SDM, this is modeled with two dummy variables in a regression. The p-value for the adjusted analyses uses a 2-degrees of freedom partial Ftest for an overall association between x and the outcome.
For all analyses, a p-value of less than or equal to 0.05 was considered significant. All analyses were conducted using STATA 11.0 (StataCorp, College Station, TX).
RESULTS
A total of 257 patients were approached. Of the 173 eligible patients, 157 provided consent. Four patients did not consent because it would take too much time in the ED, four because it would take too much time in followup, one was in too much pain, one was too stressed/ overwhelmed/anxious, one patient's family would not allow participation, and five for other reasons. Patients who were eligible but did not consent were similar to those who did consent in regard to sex (63% vs. 62% female), age (mean 73 years vs. 70 years), and race (71% vs. 70% white). One week follow-up was obtained for 94 patients, which constituted the analytic sample. Characteristics of these study participants and providers are presented in Table 1 . The mean age was 70 (range 60-94) years. The majority were female (62%), white (74%), and in severe pain (69%) at triage. Twentyseven percent were at risk for poor health literacy, which is slightly lower than the percentage observed in a recent study of 400 patients aged 18 years and older at the same ED. 41 There were no systematic differences between patients who completed and did not complete the 1 week follow-up with regard to age, health literacy, and median SDM score. However, the percentage of females (73% vs. 62%) and blacks (40% vs. 26%) were higher in the group that did not complete follow-up than in the group that did. Overall, participants showed a mean reduction in pain score of 2.1 points, from 6.6 to 4.5, between the ED visit and 1-week follow-up. Patients without an injury as the cause of their pain experienced a greater mean reduction in pain score (3.4-point decrease from 7.7 to 4.3) compared to those with injury (1.4-point decrease from 6.1 to 4.7; p = 0.004). Overall, 65% of patients reported a pain score of 4 or more 1 week after discharge, which is very similar to the 63% we found in our previous work. 10 The desire of participants to contribute to the decision of analgesic selection as measured by the Control Preferences Scale varied: 16% active, 37% collaborative, and 47% passive ( Table 2) . Nineteen percent of patients stated they wanted to leave all treatment decision to the doctor. The following characteristics were associated with a greater desire for an active role in the decision regarding the selection of analgesics: college graduate versus not college graduate (28% vs. 11%; difference 17%, 95% confidence interval [CI] = 0% to 35%), receiving care from a nurse practitioner versus resident or attending physician (32% vs. 9%; difference 23%, 95% CI = 4% to 42%), and receiving care from a female versus male provider (24% vs. 5%; difference 19%, 95% CI = 5% to 32%). More Table 2 patients who received care from an attending physician reported having received "a lot" of information than did those receiving care from a resident or a nurse practitioner (53% vs. 30%; difference 23%, 95% CI = 2% to 44%). Twenty-eight patients were seen primarily by nurse practitioners, 36 primarily by residents, and 30 primarily by attending physicians. The largest number of patients seen by a single provider was five (5%).
Tertiles of SDM were not significantly associated with the primary outcome of change in pain severity during the first week after the ED visit either prior to (p = 0.08) or after adjusting for confounders (p = 0.06; Table 3 ). Overall, 51% of patients reported any side effect and 41% reported a moderate or severe side effect (side effect severity of 4 or greater on a 10-point scale). Seven patients (7%) reported stopping a medication due to side effects. SDM was associated with greater patient satisfaction with the selected analgesic (p = 0.002); pairwise comparisons showed significant differences between the first and second (low and moderate) and first and third (low and high) tertiles for satisfaction with the selected analgesic. The percentage of individuals receiving specific classes of analgesic did not vary significantly across SDM tertiles for opioids (p = 0.06), acetaminophen (p = 0.4), or NSAIDs (p = 0.1). Patients' stated preference for involvement in the decision regarding analgesic selection was not associated with the extent to which SDM actually occurred (p = 0.55). The sensitivity analysis treating SDM as a continuous variable did not change the significance of the primary outcome, change in pain. However, the relationship between SDM and the secondary outcome of satisfaction with the decision made in the ED was significant both unadjusted (p = 0.01) and adjusted (p = 0.02).
DISCUSSION
In this sample of older adults presenting to the ED with acute musculoskeletal pain, we observe an association between SDM and satisfaction, but do not see an association between SDM and pain reduction or side effects as we had in our earlier work. 10 The mean pain score at 1 week was 4.5, which is similar to findings in our earlier work and confirms that persistent pain at 1 week is a common problem. The design of this study addresses several limitations present in our prior work. Rather than assessing SDM simultaneous with the assessment of 1-week outcomes, in this study we assessed SDM within 24 hours of discharge. We also used a validated measure of SDM. These changes reduce recall bias and provide a more accurate assessment of the amount of SDM that occurred.
In our sample, the majority of participants (53%) wanted either an active or collaborative role in the decision-making process, and 81% wanted at least some contribution to the decision. Across the spectrum of medical decision-making, older patients' desire for involvement in decisions varies, 21 and emergency physicians recognize that some patients prefer to have doctors make treatment decisions. 42 We did not ask patients about desire for information, but other works suggests that most ED patients would like more information about analgesic treatment options. 43 Collectively, observed desire of patients to contribute to decisions and the positive effect of SDM on patient satisfaction support the hypothesis that SDM is an appropriate approach for making outpatient pain management decisions for older ED patients.
We observe that preferences for control over the decision regarding the selection of outpatient analgesics varied not just based on characteristics of the patient but also on characteristics of the provider. Although the general idea that preferences for decision-making vary depending on context is not surprising, the details are and raise a number of questions. A greater preference for an active role by patients seen by female providers and nurse practitioners may reflect that women and nurse practitioners do a better job of listening to and empowering older adults to make their own decisions. An alternate interpretation is that older adults may feel ANOVA = analysis of variance; NSAID = nonsteroidal anti-inflammatory drug. *Scores ranged from 0 to 100. †Change in pain, number of side effects, and satisfaction outcomes analyzed using ANOVA; analgesic outcomes analyzed using chi-square test. ‡Adjusted using STATA's predxcat command, §1-5 scale with 1 corresponding to "not at all satisfied" and 5 corresponding to "completely satisfied." less comfortable leaving the decision to women and nurse practitioners. We did not collect information to help us differentiate between these interpretations. Also, many of the nurse practitioners providing care at the study site ED are female, but we did not have sufficient sample size to perform stratified or adjusted analyses to see whether patients were more likely to want an active role in the decision when seen by female versus male physicians or female versus male nurse practitioners.
LIMITATIONS
The measure we used to assess SDM has been validated in a primary care setting and is widely used. 28 However, the measure has not been validated specifically in the ED. Further, we chose to modify the measure to ensure that patients understood that we were asking about decision-making regarding treatment of pain at home. The "observing patient involvement in decision making" (OPTION) scale provides an alternative approach to assessing SDM but relies on a third person or video camera in the room rather than a patient assessment and has lower internal consistency and inter-rater reliability than the SDM-Q-9. 44, 45 Although the 1-week follow-up rate for the study was satisfactory (86%), differential loss to follow-up of patients related to either SDM characteristics or outcomes may have introduced bias. Given the complexity of outpatient management of pain in older adults, increased education of older adults at the time of discharge may be a valuable antecedent to SDM. In this study we did not take steps to ensure adequate education of patients regarding analgesic options. Patients were enrolled during weekday afternoons from a single academic ED in the southeastern United States. These patients and the providers who cared for them may differ from patients and providers elsewhere and those seen at different times.
Another limitation of this study was that the Control Preferences Scale was assessed during the discharge interview, which always occurred after the completion of the ED visit. Not only is it possible that the patientphysician interaction in the ED may have influenced the Control Preference Scale response, the associations between the physician's sex and level of training and the patient's Control Preference Scale responses suggests that an influence was present. As such, the preferences for involvement in decision making provided by patients in this study are probably best interpreted as the patient's preferences in the particular context of the care they received on this particular ED visit. Assessing Control Preferences Scale before the patient met their ED provider may have provided a different and arguable more objective measurement of the patient's desire for involvement in decision making.
Using ANOVA to analyze nonnormally distributed outcomes was another limitation of this study, although this approach is generally considered an acceptable practice. 37 Further, although ANOVA was initially developed to analyze continuous variables, we used it to analyze ordinal outcomes because it is a more powerful test than nonparametric alternatives. Finally, the sample size in this study is less than optimal for supporting a logistic regression model with eight covariates, which increases the potential for Type II error.
CONCLUSIONS
Interest in the role of shared decision-making during emergency care is increasing, 46 but the current evidence base is limited. Among older patients with acute pain, we find that more than half of patients wanted some involvement in the decision making process regarding outpatient analgesic selection and that shared decisionmaking was associated with greater satisfaction with the analgesic selected, but was not associated with decreased pain. A clinical trial is needed to confirm this benefit of shared decison-making in this setting.
